The aetiology of neurosensorial damage with unilateral hearing loss and/or tinnitus and dizziness can often be difficult to determine because they may be caused wide variety of pathologic processes and a variety of diagnostic tests are needed in initial evaluation. in this paper, the authors describe, the techniques and indications of neuroimaging for evaluation of auditory symptoms. Auditory brainstem response (ABr) testing is still the choice when condition is suspected. We present a study of one patient with unilateral tinnitus, with no significant hearing loss and normal ABr: the patient underwent mri of the district brain and the internal auditory channel (AiC) that showed the presence of a rare intracranial neoplasm, namely cerebellar angioreticuloma. 
Introduction
despite the low incidence of retrocochlear diseases, diagnosis of these conditions is frequent in clinical practice because about 30% of enT patients refer audiology symptoms such as unilateral hearing loss or balance disorders. unilateral sensorineural hearing loss, unilateral tinnitus and balance disorders are necessary to suspect a retrocochlear pathology: the most common cause is acoustic neuroma, which represents approximately 80-90% of all tumours of the cerebellopontine angle (pCA) 1 , with an incidence ranging from 1/50,000 to 1/81,000 new cases a year 2 . The evolution of the traditional diagnostic protocol, represented by physical enT examination, tonal and vocal audiometry, acoustic stapedial reflexometry, eng, TeoAe and auditory evoked potentials (ABr) 3 .
Thanks to the excellent morphological definition, there is potential ability to identify lightly symptomatic disease characterised by normal electrophysiological pattern. Thus, radiologic methods have high specificity and sensitivity in early diagnosis of retrocochlear disorders 4 . despite the technical evolution of computed tomography (CT) and magnetic resonance imaging (mri), and the consequent easier diagnosis of diseases of the skull base and petrosal bone, it is not possible to exclusively rely on these imaging techniques in the evaluation of retrocochlear pathology, also considering that these techniques are expensive. For these reasons, the investigation by mri cannot be considered as a valid screening method. herein, the authors present a clinical case of a patient with unilateral tinnitus with no significant hearing loss and normal ABr: the patient was to undergo mri of the brain district and internal auditory channel (AiC).
Case report
The study was conducted on a male patient 38 years of age at the department of otorhinolaryngology of the university of Catania. The patient complained of the presence of unilateral high tone tinnitus in the left ear, with progressive increase in the time of the intensity of tinnitus. Tinnitus over time had become pulsatile.
The patient underwent otoneurological anamnesis, tonal audiometry, stapedial reflexometry, TeoAe and auditory evoked potentials (ABr). The patient underwent neuroradiological evaluation of the brain and internal auditory canals (iAC) with mri. The mri study was conducted with ge equipment (Signa excite hd) 1.5 T with FSe T2-weighted sequences, FSe T1-weighted, FlAir, dWi, T2 * ge on the three orthogonal planes for the brain with a thickness of layer equal of 5 mm and interval of 0.5. For study of iAC, sequences on axial and coronal planes with a slice thickness of 2 mm without interval, with technical FSe T2-weighted, T1-Se, with saturation of the fat signal, acquired on axial and coronal plans were used. 3d-FieSTA sequences were acquired in axial plans, and these images were subsequently processed in mpr 1 mm of para-sagittal and coronal images. The parameters of the 3d-FieSTA sequences were the following: in patients with likely expansive lesions, after obtaining informed consent, we proceeded to study with intravenous administration of gadolinium contrast (dotarem) at a dose of 0.2 ml per kg of body weight 5 , and acquisition of axial and coronal Se T1-weighted sequences and sagittal 3d -FSpgr and coronal and para-sagittal mpr. in patients who could not or refused to undergo mri, we proceeded with high-resolution CT of the petrosal bone with ge equipment (Brilliance 64) with the following parameters: Fov 18 × 18, electronic window for bone, thickness 0.65 mm, layer 0.65 mm, rotation time 1 sec, 140 kv, 240 mA. one mm coronal and para-sagittal mpr images were constructed (for a more accurate evaluation of iAC) and the original images were reformatted with a Fov of 22 × 22 cm, an electronic window for soft tissue thickness 1.2 mm and layer 0.65 mm. vascular evaluation was conducted with Siemens angiography with selective catheterisation of the carotid and vertebral arteries. The audiological evaluation by tonal audiometry revealed the presence in the patient of mild sensorineural hearing loss in the left ear. The mild hearing loss was centered on high frequencies. impedenzometric examination detected the presence of tympanogram of type "A" and normal stapedial reflexes. The otoacoustic emissions were present bilaterally. examination by ABr detected the normal morphology of the track and normality of the relative and absolute latency of the waves. neuroradiological imaging recognised the presence of a neoplastic formation in the cerebellar with characteristics similar to those of cerebellar angioreticuoloma (Fig. 1) . mri examination was completed with 3d angiographic sequences (Fig. 2) and subsequently with selective angiography (Fig. 3) . Angiographic sequences identified the presence of hyperplasia of the left anterior inferior cerebellar artery (AiCA), a phenomenon which makes it the case even more rare just for the type of unusual vascularisation of the cerebellar angioreticuloma. Selective angiography was also subsequently performed that identified the presence of hyperplasia of left cochlear artery, which was normally not visible in the other conditions. The patient was subjected to neurosurgical removal of angioreticuloma. Audiological examinations, after neurosurgery, were unchanged from the initial assessment. The patient also noticed the reduction and disappearance of pulsatility of tinnitus.
Discussion
unilateral audiological symptoms are among the most common causes of enT evaluation, and dizziness and imbalance are also frequent in clinical practice. many retrocochlear pathologies, such as vestibular tumours, congenital and acquired demyelinating diseases (e.g. multiple sclerosis) and neurovascular conflicts, can be associated with enT symptomatology during their natural history. ABr permits the diagnosis of retrocochlear disorders that are otherwise not recognisable without diagnostic imaging. From a review of the literature there are contrasting results about the specificity and sensitivity of ABr for detection of intra-and extra-canal tumours 6 . in our study, a patient presented with cerebellar angioreticuloma that was diagnosed by neuroradiological evaluation. examination by ABr did not detect the presence of morphological abnormalities or timing of absolute and relative latency of the waves. This consideration does not diminish the validity of ABr for the diagnosis of retrocochlear disorders, and the same finding may be present when the damage affects only the CnS structures with balance function, even without auditory system alteration. other studies attribute a large number of false positives to ABr 7 . Thus, mri with gd permits better reliability in the identification of retrocochlear and central auditory pathway diseases for its excellent morphological definition, especially for some symptomatic lesions with normal electrophysiological pattern, and the mri can also evaluate cochlear and retrocochlear disorders, such as iAC and pCA alterations 8 . For patients with a high clinical suspicion, mri can and should remain the gold standard of diagnosis as ABr may miss smaller and/or intracanalicular tumours 9 . initial symptoms are sometimes underestimated and the patient is not always referred to radiological investigation. it is always necessary to maintain a high index of diagnostic suspicion to decrease the interval between the first symptoms and final diagnosis. We believe that this strategy allows adequate diagnosis of retrocochlear disorders, such as small lesions of the iAC and pCA, with the possibility of effective and early medical and surgical techniques aimed at the preservation of hearing.
